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(54) TONER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner having improved low temperature fixing property 
and offset resistance, causing no deposition of the toner on a fixing member and having 
excellent image characteristics even in a severe environment. 

SOLUTION: The toner contains at least a binder resin, coloring agent and hydrocarbon wax. The 
wax has 5 to 150 mgKOH/g hydroxyl group value (HV) and 1 to 50 mgKOH/g ester value (EV) in 
the relation of HV>EV. The tetrahydrofuran soluble component of the toner shows at least one 
peak in the region from 3,000 to 50,000 mol.wt. in the mol.wt. distribution measured by gel 
permeation chromatography and at least one peak or shoulder in the region from 1 00,000 to 
10,000.000. 
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a*4 : O. 1%(7)i**4*0. 4ml;^A 
[0 0 4 7] Ja-t(Olfe«^r*;HSL. St*4<D^^TiSai(:: 
fcfc o r (*m»tfc7K U X ^ U >SI|IS*4f J: y ft fife L 

wi n k3teg5«:6^'^S^ai^ti'5)^S5e-rr7K'Jx5^u> 
JftS^ r ^ C <!: (c J: c> TStli $:K-&o 
[0 0 4 8] fliWSl^fb7K«9'>^Xi: LTI*. -PJ^ 
(S. (A) x^u>m^;i^f-f*S;*^^fb7K^<7)?a5^' 
m\z^^iry^v ^ >fb;£-r:l#^>ti^-MIS^^ i fiiilJi 

^■r^isaffitete^i&sietfb**. (b) ^Bae^jbNf, 

li'^ti'Sn (C) x^u^S-^;* 

\z^y')%^^hif.^]:sL=s-\^i^r>v0 7.^ (D) 

•V- hP:^vzL^iS;ilCcfcy#^>;K^SJ^flgte]^^fb* 

«(7>iii*fcf*2aj5i±. uEtm^\^<m\^^y^^^o 
[0 0 4 9] %%mzii^\^^'iv'?7.(r>m}^mt\^x 

xi?;«tiK1b-r^c<tlcj: y^f ^.tt'So n^^iz^v^p 
Xfi. *«blc3^UXf|>^;ilcJ:^!gSl. it»J^<£fflLfc 

»^L<(*1. 2-1. 7(DeHA<^ff*Ll^o «l*7t^O 
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[0 0 5 0] fl!fflSti«7hOKi:*7K7t-^^Ka)^*Da 
^bTK^I "E^H^l^fLr O. 00 1-'10^;U. t<iz 

o. 1 - 1 ^;u)b<»^Lt^o 

[005 1] Tno^/Tt-x^K^TKI^janc:. pt^Tfx'!?^ 
[0 0 5 2] si;c;;S(cp^^*>it;^T-4^K*^^:tfx<t u 

0(*tt%T*fc'5)(7»!)<»*L<. cfcy»^L<(i3-2 O 
[0 0 5 3] ?afflK^bJ5P5l*ii«?t«*<$ffii±-r. JS*4 

lil 2 0-28 0°C, Jf^L<(i1 50-2 5 0°CT**) 

[0 0 5 4] 7fxrt/K.h^7K7t->OKli^i^;1^Lr. Si^ 

7^^M<t^*7txOMcO;^^M^I(7)^AD;SJei*l 0 0-1 
8 0°CA<cfc<. i7^L<(i1 1 0-1 6 0°CT:fey. 1 
0 0"Ccfcy<£l^ii^lwli5^l^|rJil#-r^*5^^^c»:i:(c^BH 

[0 0 5 5] J5lic;:*l7^JSf5:;1^1^(C7Ki&^iD^. :^^L 

[0 0 5 6] *^BJlcfca^r. rpy<7:^<Dmm. tKKS 
S*«ft(iJ1S K oo7oizmi:^o 

[0057] mmom^ 

= 11:7^X3 (300ml) 
eo. U':^ h (25ml) 

-an 

0- 1 kmo I /^m3jg^ 

0 . 1 k m o I /mSTKK^b:^ U ^ Ax^ y — ;U;'t;'« 
(It^li. 0. 1 kmo I /m3fflK2 5m I ^^f'^ 

^igj'SS^lD^. O- 1 kmo I Xm^7i(.miti3')OJUJL 

^ntib^o ) 

itSiJ (vx^;ux— ^;u<tx^y — ;u (9 9. 5) 



O. 1 kmo I /m3:?KK^b:^'J't?Ax^y— ;u 
}8»r'*fiI-r*o ) 

(a) r?*^^^ 1 -2 O g5Hft:7^X=l(C|i#-r^o 

(b) »fti]i oom I jSLifmTTimtLxyjiy—ji^y^ 

(c) o. 1 kmo I /m3:4c»^b*'J';7Ax^y— ;u 

■ tf» 

A = 5. 6 1 1 xBx f /S 

frfiL. A : Kfffi (mg KOH/g) 

B : a^|Cffll%/rO. 1 kmo \ ym^^Mittt *J Odx 

x^iy— ;u?Sjaa>S (ml) 

f : o, 1 kmo I /mS^KK^b^'J-i^Ax^y— 

S : '7*>^;^<7)Mi (g) 

5. 6 11: *K^b* U';7A(D5*a5 6. 11x1/1 
0 

[0 0 5 8] ^K^afBO/H^ 

^7.^y^J (1 0 0ml) 

±m\d^-j h (5m I ) 
¥IS3?^X=I (2 O Om I ) 

-an 

T-tr^;HbStli (**it^2 5 g $±fi:7^x=i i o o 

mllCflXy. v>^*Dxr^S$1 OOm MCL. 

o. 5 kmo I /m37K»^b*UOAx^y— ;uj§ja 

(a) 9^V^X^0. 5-6. O g^)S:7^X=l(caS 

Tin -So 

(b) :7^x=iCDP(c/h^3:f;14-^M^. ;^g9 5-i 
O O^CCT)^" 'J -tr U >;^*(CJlSn$t, 1 c m ^ ;1 L Xlmmt 

:? ^ X n (D m CO 1 1 ffi ( c ;b vS> 1^: ^ o 

(d) ^m^^±izr^tztb. nuy^:^^^<f 
'J-i2'J>i§*r-i o^'PelAnSfeL. «c5ft1*x^y— ;u (9 

5) 5m I ■C;:i^S.t/:7^X=i<Dil^/*^o 
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O. 5 kmo I /'m3*^'[b:^'jOAx^y— ;Uj§ 

(f) Saeil*. '7*y^X*A+t3SUT* (a) - (e) 

(g) a*4;b<?gfi?Li3<iMi^fi. euv>^ii 

■ 1+^ 

A= [ { (B-C) X28. 05xf} /S] +D 
tzfzL. A : (mg KOHz-g) 

B : ^S»^Zfflt^ycO. 5 kmo I /m37K»^b*U't7 
AX^y-;Uj§;'S(Dg (m I ) 

x^y-;uSjSa>« (m I ) 

f : 5kmo I /m37KH4b/J U Ax4» ^ — ^UjS 

S : r^y<?X(Dmm (g) 
D : Kfii 

2 8. 0 5 : *Klb:^ 'J^ACDieS5 6. 11x1/2 

[0 0 5 9] xxi";uaa>;iii^ 

[0 0 6 0] (xx^^uflE) = (^>^bffi) - imm) 
[00 6 1] ^>itm(omM 

HftT'^Xzi (200-'300ml) 

^a;^SPSS (^®6'-8mm, :g $ 1 O O c mO^^^^X 

h (5 0ml) 
h (2 5ml) 



O. 5 kmo I /m3^K 

O . 5 k m o I /m3*Kib* 'J -t? AX^ y — ;UjS3l 

(a) '^'V^;:^ 1 . 5'-3. O g ^Hft:7^XnfCl m 

(b) 0. 5 kmo I /m3;KK<b* U OAx^y — ;U 

•;s?a2 5m I ^^fie^^y h^ffli^rAn^-So 

^WmVSi.W^l (2 0°C-180 
K?g I (18 O^C- 1 O 
11(1 O^C- 1 8 



(e) fi^lSI<!:Lr^xy-;u:7^ U-r>5t;lSl m i ^ 

*ax.T. O. 5 kmo I /mS^^-CS^ L . JStfUcD 

(f) ^Kg^(*. '7*y^X^A*t)St^T? (a) - (e) 

(g) a*4)!)<j§«Llz<L>ii^li. ^A^)+vU>. X(* 

■ t+g 

A= { (B-C) X28. 05xf} /S 

yz/cL. A : ^>\tm (mgKOH/g) 

B : ^Ke^Cfflt^f-0. 5 kmo I /m3iaK(7)S (m 



I ) 

C : SSlCffllxfrO. 5 kmo I /m3tgKOa (m 

1 ) 

f : O. 5 kmo I X m^f&WtO'P T ^ ^ — 

5 : r) V TsCDWrn. (g) 

2 8. O 5 : 7KK1b*'j't7A<Diea5 6. 11x1/2 

[0 0 6 2] *^IBirfci^-C h*:^— ic^WSF+b-Cl^Sr? 

[0 0 6 3] ^fr. *fge«lrfc(t^'7*V^XI*. 

6 5-13 O^C. J?*L< 1*7 0-12 5*^C. 
L<fi7 5-1 2 0°C-(?fcS;l<^:;^)<^t^^Ll^o MiSA<± 

tc. '7^v^X(0!»^;&<±IBffiffll^r-fe^C<5:r% SSSP 

^>^></t4;?)<igT-r>5^^;b<fe>5o i4^;!)<i 3 

[0 0 6 4] *^^frfcixr. '7^v>7X<Z)li4^l*^||J» 

i^^m^mm. {osom^^w) . dsc-? (/^-^ 

[0 0 6 5] ^ >v -^7 X(7)ife/^(7);li|^:^;^ 
AS TM D 3 4 1 8lClp8llLr;fflS-r'5)o 
K« : O . 5 - 2 m g . ^ L < I* 1 m g 

^c. O^C/m i n) 

^'C. 0**C/m i n) 

O^C. m^&WL^ 0°C/m i n) 



(10) l^Bfl2 0 O 2-5 5 4 7 7 



[0 0 6 6] :^mM\Z^{f^'7y<p:^lt. 2 5°C 

lcfclt^H-AJS*«1 5iaT (J?*L<(*1 2JMT. .fcy 

■r^^^A^fc-So *^0Jl::fct^r. 9*>^xa>*tAJ»f± 
J IS K-2235-5. 4(Ccfc y *tot>+t4o 

[0 0 6 7] *«eBicfc(t^'7*y^;^(7>h:^— 

O. 2-2 oKSa. iff^L< liO. 

[O O 6 8] ^fc. :*:fg^frfcMt^'7^V^X(i. 120 
°C(zfctt-SttJS3!»<5 0 0mP a • s KIT. L < (i 2 
OOmPa • sislT. <J:y»*L<(*1 00m Pa ■ s 

S1±^Mfa1-^<tl^5^T'i^^^LL^o 1 2 ©"ClCfeft-S 
ttJS;b<5 00mPa • s^ia;^'&i:. h:^-<D^®ttA< 

*SJtf*J I S K-6862-7. 2lZj:y*^6f>tl 

[0 0 6 9] *f-. *a§^lCfe(t'5'7*V^XI*. ttjb^ 
7J)<6 5 - 1 4 0°C. »^L< fi7 O - 1 3 0°C. cfc y » 
^L<(*7 S'-l 2 0°C-efc'5>-<t/)<. h^-(7)a$f^i: 

^C^Sl^T. '7^V^X(7)|j5lb^(* J IS K-2 2 0 7- 
6. 4lrcfcy*d6t>tl'l>o 

[0 0 7 0] *^^lcfcMt^'7':;^X(i. fit*8[fl5a>itt 
^ y ^'^^v^x&u^^cD^^i*. v-v— hPT^'v 

[007 1] Jg^ffifiilO 
OSfiffilcS*LrO. 2-20MSSP. iff^L<iio. 

5-1 saasp. c*:y»^L<(±i - 1 5»agBa)ffiffl 

[O O 7 2] *»^lCfltffl$tl-5*SS«l!i<7>«ffl<t LT 



\y-(>mmm. y^y^mtfli. ^^^y;n»flg. ^Kyfif 
Ke--;u. vy=i->iitfli. 7Kur^u4i>«fli. /Ky 

KtttBi. •y'y^mt. X7K^i^«Ji. 4-i^L/>«t 
[0 0 7 3] ;^TU>m#^fi-&tt:(7)X5^U>^y ^— fc 

u>S«f* ; T<7u;uK. 7^y;uSp^T;u. T-i7y;u 
Kx^;u. T^y;u»3^^;i/. y Kt^S/^u. r 
^y;i^K:<-':?^;u. T-s? y;uK2-x5^;u>s^v^u. 7 

yuK. ^^^y;uK-?«5^;u. >^^y;uKx^;u. 
<7 y > ^ ^ y ;u»:^-^ ^;ua) jra* y ^ ^ y 

*v*;u7t?>»xx^;u : T<7y;ur 5 h\ T^yp- 
hy;u. y^^upxhy;u. vx> ; is^be::i 

;U:Xf^U>. Z^Pt°U>. :^5=-U><D>a#x^U>^ 

>(7)im^ex;u>r h> ; ex;upt ^;ux— ^;u. 
x5^;ux— i^;u, V :^^;ux— ^^KOim^ t*— 

lit, L < 2 oja±ffli^ ^tt^o 
[0 0 7 4] ^%^m\--)—\t. mmi^o. 5- 

1 OOmg KOHX'gT?fc^C4h;b<»^L<. 

O. 5 — 5 Omg KOHX-g. <#(rli1 . O — 40mg 

KOH/'g'Trfe'5»::<t;^)<$^^Lt^o h:^— coKffi;{)<±fB 
[007 5] h:^-/^<±ISKffi^«t-*^ISi: LT> 5g 

0^fffi(*1 --1 O Omg KOH/gT'fc-S^litA^^^L 
<. 1 — 7 Omg KOH/g-efc'g)C<h;!)<IEfCjl?^L 
<. 1 — 5 Omg KOH/gT'fc-S^ZilrA^iff^L 

<. !Kfl:i(*2-4 Omg KOH/gT*fc'&^i!:A<»*L 

[00 7 6] *^B^|zfcL^T. h^-. IS^ISSiOKffi 

[007 7] ^{iCDiy^ 
**1S<^ I* JIS K-0070 |C>i-ri)o 

1) h:^-XI*^g»«Bi(7>t»»p°p0. 5-2. O (g) 
SffiffL. h:^-X(**£«»tBi(/)m$W (g) ir-r-So 

2) 3 00 (ml) CDtf— — fCiie*4^ A^. h;UX> 
/X^y (4/1 ) CD;'g^;«1 5 0 (ml) */lD^ 

3) o. 1 JS^c7)KOHcDy — ;^?g;']S^fflt^T. m 
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^^mOWitm^^^MA T-400 (wi nwork 
Stat ion) <tABP-41 OaiSezLU^y h*ffi 

4) ZOm(DKOHm7&<0^m&S (ml) tL.^^ 

13 L ;i<DB*(D k o Hm}&(D^mm.i s 

(m I ) tri>o 

[0078] MWa (mgKOH/g) = ( (S-B) x 
f X 5 . 6 1) /W 

[0 0 7 9] i^mms(ommimm-r^=Ey^-tLx 

it. 7<7'))Vm. >^^U;UK. a-x5^;UT^ 'J^U 

-i7Dh>K. ^-<ts. -rv<7Ph> 

>K(7) ^ y X X ^ ^ ffl l^ ^ C t A<Kfiffiffi * 3 

[0080] ckySi*Wir(*. -M^tf. vu-OK^y 

vu-OK^y :7x^;u. :7v^u^^y y :7-7;u 
K^yx^;K :7-7;i/K^y :^^;u. :7v;uK^y3'x 
—)V(D^oUa. -^t&Slv:^;U7t^>^CD^y xx^ 
; n-:/T^x;u=3/\^^^y 3f^;u. n-:t^^x 

;uzi/\-i7K*y n — ;i/"7Q>K^y x^ 

;u. n - Ki^-t— ^u-i^'^u^^u^^y y n-Z^^X 
V e y -y^jvo ^o^^T ;u^x;u :^ ;u7t-: > 
K<D^y xx^;uS*<^Jf ^ti^o 
[GOBI] i^±coj;5?'d::tF;U7t<^v;uS^:&^y ^— 
(i. i^^^SflM^±i*-r^fci^cD^^y^-i ooS«a5 

IC^LO. 1~20MSa5. ^^L<(i0. 2-1 5K 
[0 0 8 2] ±IB<7)<:l:5>'c*:v:^;U^*>^CD^y xXT^yU 

^(DiS«S<7)iSl^xX^;^(7)^^■Cffll^^a)/l<^^^^Lt^A^ 

[0 0 8 3] *^B^T:flEffl-r^iSS««tfiiXI*ta^i^ffliS1^ 
I*. «Stt(Oa^/)>f). **^XK»;SJ« (Tg) ?!)<4 5 
-SO^'C. $T*L< 1*5 0-7 O^cr^fe'So Tg;!)<45 

a);*-:7-tr»v h<7)15H<t3Sy-\^'rt^o ^f-. Tg3!»<8 0°c 

[00 8 4] *«Bja)*gs«ai(/)m^;i<t LTii. jsis 



[0 0 8 5] ccD^^. ?Ubm^;il*. *:fcl5<!:A/<!::^ 
i§(7)m»f* (^y-^-) ^?L^b#lr*/h*t^*a^<hLT7K 

«^<7)ff*^nsffi (a^^*<!:ma^*A^i=,^c^:^affi) 
:f5)it Lxmmu^t<s>^o 

[0 0 8 6] L;b^L. aijnLfcfUb»Ja)/cA6±fi6a^» 

[0 0 8 7] siSfi^f^fc^^-ci*. 7K^?gi«i ooaa 
suic^^ur, ^y^— 1 ooMasuiaT (»^L<(ii 
o-QOMfiSP) v'n5(Dt<S:i^o ^m-^mtii^^mt 

*5^?gi«i ooMBSPdWuro. 0 5'-iKaaJr*ffl 
i^t>tt-So m^sjBi*5 0-9 5^c/)<ass-efcSA<. fie 

[00 8 8] *^B^[cffll>t>*L«!SS1«flil*. KiTlc-M 

[0 0 8 9] ^tggaiS^*-r^^WHfettm^gBteS«ia) 

S»«<i:Lrtt. 1. 1 -V- t -3^5^;U/<— :i-^v- 

3, 3, 5- h'jyT;uv'^7P'^'^-»:^>> 1. 3-ex 
- ( t -:?5";uy^-^^>"< vz^'p e;u) ^>-tf>. 
2. 5-i?y5";u-2. 5- ( t -:^5";u/^— :*-4^v) 
'^^■ti-^. 2. 5-vy^;u-2. 5-v- (t-^^ 

^v) hU7v>, 1. 1 - V- t -:^^;u/N°— :^^v 
v^p^^-9->. 2, 2-v- t -3J^^;U/<— :*-4^v:^ 
4. 4-v- t -3^^;t./<— *v^T 
v^v K-n-:;?^;uxx7=-;u. v- t -y^jV/^—:t^ 
v-^^^i^/x-r Kpt^L/3?^ u— h, V- t 

7t-^v7-lf U— h. V- t -^^^^U/'?— :t^v hU y 
;UTv'<— h. 2. 2-t*X- (4. 4-v-t-:/^ 

;<-^vv':7P^^v;u) :>'p/<>. 2. 2-t- 

(D1 ^Tf^(z2 0Ja±<D/N"— KS<Dim^S^§Fl 

hS.^; t -y^)\./i—:t^iy-( V :^p e;u:7^ U— 
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[0090] C*Xt>(DI^. cfc yS?*Ll^t(DI*, 1. 1 
iy<7 0^^-^l/^ 1, 1 t -3^5^JUy^— 

h. 2, 2-ex- (4. 4-v- t -::f^;u/ 

i^T'j tK^-- - h-efc-So 
[009 1] c:*LP>(D^'i'tgtt»^B8te»ll*. h:h-ffl 

»«;aScfcy t,ffit^^M^1 OBtPpl^Wrsm^BlteSJ 

[0 0 9 2] '<>V^>r;u/'?->i-^v/ h\ 

1. 1 -V ( t -3. 3. 5-~h 
'J ^5^;Uv^P^^-9->. n-::?5^yU-4. 4-v (t 

h\ or, or' -ex ( t ;f^vv^ V:>'P 
[0 0 9 3] C*Lb(7)*'gtfettm^BB$feSlJ(*. flSIB^t 

[0 0 9 4] :i^ib(Dm^m^M\t.. ^^m(D^ti^h,=Ey 

V— 1 o osasiiic^Lo. o 5-'2saajT'ffli^'g>(D 

[0 0 9 5] j§^«flgi*Sffite^y'7--^ag«$4xrLx 

[0096] mm^=Ey^—tLx{t^tLX2m^j.± 

3— yuvr-:? u u— 1. 3 -:f^L/>^*'j =1— ;uv 
T<7iju— h. 1. 4-:;f^ ^vTh— ;uvT^ U u— 

1. 5-^>^ >v3f— ^UvT^ 'J U— h. 1. 6 
tf, vx^UV^U =1— ;UvT^ 'J h. h'jx^^u 



;Uv7<7 U U— tKUX^^UV^'iJ Z3— ;U#4 O O V 
T^'JU— h. 7t^Ux^U>^*U 15— ;U#6 O Ov^T^ 

uu— h. v::/peu>^*u 3— u u— h. :r 

fctO)) ; 5?#B^S3ti;x-^;U$g^^#t;ia-e*£l*:K 
fcvT<7U U-h^b^l^H ;K'J:Ji-^vx^u 
> (2) -2. 2-ex (4- 1 Kp+v:7x-;u) :^ 

D/^>v^7^ U U— h. 7tfU:t^vX^L^> (4) - 
2, 2-ex (4- 1 Kp^v37x2i;U) :/P/<>ixT 

-i^uu— ja±a)jb^!aoT^U 

T<7 'J hib^l^H m^lt. ffia«MANDA (S 
*^bll) ) *<^(fb*i^o ^t*fe(7)ag*gS«l<!:LT(i. ^ 

gu— h. ^h^pt^p— ju::^p/'?>h'JT^'j u— 
[0 0 9 7] c+ii^a)S*IS>Ji*. ffecD^y T— o 

0M«a51C*fLr. O. 00001-1 S«gU. 
<fiO. OOl'-O. O 5 M»aJ<Dffiffl-effll^SC 

[0 0 9 8] C*i^,<Dgffi1t^y -7— h-^— 0) 

» . 5^#Si^^^i;x-^;uf^^^#t;»r'ja(**tfcv 

'J u- h^b^!t^A<^if ^tt-So 
[0 0 9 9] ^a>teo>^fiE:&/^<!: LTi*. 

[o 1 o o] fi^mmmmm'^'^m^^ ^yj}^t lt. s 

^T@im^wimmLtzM^'^mm^i^imf&n>=^y 
■7-iz?g«L. Kisa^^tTiv jjfe^t-KfiiL. mnm 
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[0101] *S6BSr% jSSSSii: LTfflL^t,*l*7K'J 

CH3 

/y N\ I 

H4-OR-hrO- 

CH3 



[0 10 2] 2m(D'rj\^^~J[^f&^AtLX{t. x^u> 

[0 10 3] 
[^b5] 



O+ROiy-H 



(A) 



H-{0R')^cH^^--O~{R'd^H 



(B) T'^^ti-Si^:*-— ;USi : 
[0 10 4] 

(B) 



CH3 CH3 

i^^. R' li — CHsCHa — Xfi — CH3— CH— — CHs^ C ^^L. 

CH3 



[0 10 5] zmcDmrn^i^tLxit. y^ji^m.^i^z? 
j\^;y^)i^m. ^iy^>m. vh^=3>iK. 

[0 10 6] ^/i. Lrii< 3{ffiia-hC0T;U 

[0 10 7] 3«ja±<7)^fflfiT;u=i— ;u/a^<i: LTIi. 
v;uei — 1, 2. 3, e-'N^-y-^^ hP— 
1. 4-v>iue^>. ^>^xux'j h— ;u. 

XUXUI — hU^>^xUXU h— 1. 2. 

4-:^^> h'j5i-— 1. 2. 5--<>^>hU:^-— 
'J'^U-tra— 2->^;u:?D/^> h'J:*-— 2 
-y5^;u-i. 2. 4-:f^ > h hU>5^p 
— ;i/X^>. h 'J ;^^p— ;U3^P/<>s 1. 3. 5-h 

[0 10 8] *^0^(cfc(t'f)H«ia±(7)^tt:^;u 



1, 2. 4-'<>-tf>h'J:^;U7t^>^. 1. 2. 5 

-^>-l2> hU*;U7^*>K. 2. 5, 7-:^:7^u>h 
u*;i/7p>M. 1. 2. 4-:^:7^ u> hU*;i/7K> 
1. 2, 4-3?^> hU*;U7H>K. 1. 2. 5- 
h'J:^;U7t?>^. 1. 3-v:^;u7t<^v;u-2 
-y 2->^u>:^;U7t<4^v3^p/^>. T^h^ 
O^'U^i^^UTt^^v^U) 1. 2. 7, 8-:j- 

[o 1 o 9] 
[^b7] 

HOOCCH-X— CHCOOH 



I 



I 



HOOCCH2 CH2COOH 

«5-3 oa>7;^^u>sx(ir;u^-L/>»-efc 
5o ) t^St^^tt-ST^ h^*;i/7t^>K. st/c:*iP,<D«i 
X(i1S)ffiT;u^;uxx^;K7)ira#^ffi^;U7t^'>K 

[0 1 10] TJl^^—Jl^f&i^t LTIi 4 0-6 Omo I 
»^L<fi4 5-5 5mo 1%. Mf&i^tl.X\te 
O — 40mo 1%. $?^L<li5 5 — 4 5mo I 

[0 111] *fr=«ja±a>^fflfi(Z)nK5i'(*. ±/«5^*a> 

5-6 Omo \ ^^V&i>Ztt<n'^Ll^o iS7KUXX7=- 
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[0 112] :^mBM<D Y-)—\zit. mmmmm^-^mt^ 
[0 113] \-)—i^m'mm:^mmr^t<otLXT 
[0 114] fiii^(s^a#jam, =^u-nb^!^A<w 



Ar-N = N-Ar 

1/ 




Ar-N 



N^r 



[0 115] *-e4,. T12— «iC ( 1 ) ■r?a*:>**t'ST 

Co 1 1 6] 



(1) 



[^tp, Mfiia<fl:tp'L^^=Sr^fc>U. Sc, Ti, V, Cr, Co, Ni, 

^z^^/\^mi)^^ifhti. @mS$r^UT*>ctv^ rco^-^co@i^S<h 

YJSiX/Y' n-O-. -co-, -NH-Xf:i-NR- (R lij^^^ 1 4 C7> 

r^^u:^/^^) 'T?^t)^o A® ^:^^'^'$^—^^:y^7r^l^. tK^. ^a. 



[0 117] *#(c43;O^S<i: LTfiF eXIiC r ^ 



[0 1 18] S>^l^it^^(D-m^ (2) I^TFLfz^Stt 

[0 119] 
[^b9] 
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(A) 



(H2O) 

I 



O 

II 

M ^<A) 



II I 

O (H2O) 



G 



(2) 



[^4^. tAnmi<L'P*b^^i:^i>\^. Cr, Co. Ni. Mn. Fe. Zn. 




ee 





I 
R 



o 



-c-o- -r?fo^o ] 

lO ^ 20] ^{Ztpit^^mtLXltF e , Cr, Si. 
[0121] h:^-*iE15Stt^c$lJffl|■r-5tt7)<^ LTT 

[0 12 2] -<fni^:yj^mmm^mi^\^<^^^f& 

At- h^:7;U^P7t?U— hCDiiP#Eg3»7>^^'t7A^. 
;R t; C b <D IS itU <* fc 7t^ X 7t^ O A ^ CD ilD ^ ;^ - O 

yA/^'j3fir>K. y^^>^*x^> 

COOC2H4N^ 



(D^liffi : h\ v^l"^ 5^;^xX;^- 

(3) 

[0 12 3] 

[ibi o] 



CHz=C 



(3) 
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[0 12 5] *#(::Tie-fl5^ (4) V^t>^H^it^m 




[0 1 2 6] 

[^b 1 1 ] 



R° R' 



A® 



(4) 



A® II. mm^:^>. mm--(:i':y^ i%^m-(:t:y. ]}>m-<:t:^, tKH^T 



[0 12 7] mmnm^^h-)—\z^m^'^^:f5}iit\^ 

Sil OOMfiSPlr^L-CO. 1 1 OMaaJ. c):y»* 
L<fiO. 1 '-5MMa5<7)ffia-effiL^^>tL'&o 

[0 12 8] *^B^a> h:^-(±altt«^|G^^ h:^-a[T* 

zi/<;Uh. ffl. IS. ^y:^v't7A. XX. T>5^ 

[0 1 2 9] CtV^CD5St4<*(iil$ft^l^3fe^;!)<0. 0 5 
-1. 0/imA<ilT*L<. Ml^^liO. I-O. 5/im(D 
tia)*<»^Lt^o fiattti*(*BETita®fa/)<2-4 0m 

(<^i'j$T^L<(i4--2 Om2/^g) <D=b<DmT'^ 

(OtCDt^mi^ibtl^o m%^i±tLX\t. »«7 9 5. 
8 k A/mT-^tSfQK^bJb^l 0 — 2 00 Am2/k g 
(J:y$T^L<(i7 O-'l 0 0 Am2/k g) . 
^b;!)<1 -1 00 Am2/k g (cfc y$T^L< 1*2-2 O 
Am2/kg) . gi«*A<1 --3 O k A/m (c*:^!** 
L<I*2-1 5kA/m) T*&'2)t<7)^<$T^L<ffil>^ 

ti-So c4xt>(7)Mit4i*(ijS«18Bii ooK«a5lci*L. 



2 0-2 0 0MSaJr*ffll^^^^'5o $f*L<(*40-1 

5 oaasl5•cffll^^^^'5o 

[0 13 0] msLW-^mit. mmmi'mmmmiz^^jii: 

[0131] *^e«a) h:^— ir:ttfflLf#^^<7)ffeco«fe 

— . p— r U-tF'J >u— 

O. 1 -2 OMSSP. $T^L<l*0. 2-10M«SPCD 

m^\^t^mml^^ oonm.u\zn\^. o. 1-2 
osaai. iT^L<(*o. 3- 1 0Kaffl5a)^AD«;{)<& 

[0 13 2] ;*:^aj<D h^-lcii. 
v'J*ISfet»5l^. K^b5^^>f»»^XIi^*it><7)a*1b!fe) 

[0 13 3] v»J*«fet»i*i: Uri*. >ir^^/NP>r>1b 
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[0134] ^Fib(rvij:^«»{*lia7K^b«iS^nru^ 

tLfcJ£*i/U:^«»t»i*^v^>-fb^«!|-ej2i^Lfc». fc 
^ lN(ii>^ >^b^1^-e«ftS-r |5lB#irv U =1 
;K7)im#««^^m^b'&4^r*^2is-r^:&}i3b<^tf t>*i 

[0 1 3 5] ffi7kib^Sirfi6ffl^tt'5i>^>^b^1^<t L 

^>v;uv>^;u^p^uv^>. :/PA>5^;uv> 
^;u^p;i/v^>. a-^p;i/x^;uhU^p;ui>^ 

/S-^p;ux^;uh'j'^p;u>'5>> ':7p;upt^;u 
i;>t^;u^p;uv^>. hU^;u:tfy v^»;u:^:^^ 

:7i-;uvx h^vv^>. -^^-9->^;ue^i^p^-»^ 

1. 3-ve:^VU7^ h^^^^l/VvP^-9->, 1, 
3-v^x-;Ut^ 5';US>vP4^-t>->;b<^lf t>tt 

[0 13 6] W«^-<*^b^!^i!:Lrii. i^UP->;t- 

(i, 2 5''CfCfe(t'S*5JgA<fcJ::^3 0-- 1 . 0 0 0mm 

x^u>^14v'j p — >5j--r;u. ^p;u:7xii;uv/U zi 

[0 1 3 7] i/'JP — >7f-f ;U«lS(D*5iIi. iy'y^it 

^ > V X ;u a ^-9— <7)^D ^ffl L>r iim;!^ L r 

[0 13 8] v'J:^«l[t»^*<D^^?^Ll^ia*<btoS<^ L 

v>^;uv^pp v^>-e5QSL. ^J^i^-c^^-y-pt 

-5 c <h ic ci; y PS-r :^ If ^ H -5) o 
[0 13 9] i:lSa)cfc5(CvU:^fifc»i** 2fflJ.aJi<Z)i^ 



[0 14 0] _LfEvg;b«SI»tt:fcfclt^fl**^b«iS> M 
fri*. 7|-^;uflill*K<b^^>««i*lct6Lfrt(7)t,. 

[0 14 1] *^0ja) h:h-(c(i. ies^^lcjJ^CTv'J* 
«f»<*xi*Kib^^>«t»<*J5i^a)^ADSil$31^^L.rt 

[0 14 2] m^it^mm^m. mmttn^m. ssifiii 

o 

[0 14 3] mmwim^tLxit. t(D^mm^i3^o. 

0 3--1. O Um0^(Ot<n^Ll\ '^(DmfSi^fA't 
m->5^>UX^U>. p --?t5^;ux^U>, p-> 

^'j;u^n-7^pe;k r-i? 'J;uKn-:;l-^^;u. 7^ 
•j;uKK7^v;u. U;uK2-x^;u^::^v;u. T<7 
'j;uSx^T'j;k t^'j;uK2->J7p;uxtf;u. r<7 
U X ~;KDio#r <7 U ;uKxx^;u ; > ^ ^ 'J ;u 
Ky^;u. >^^';;uKx^;u. ^^^u;u»n-7^p 

;k »j;uK2-x^;u/>.^i/;u. >4r^ij;uK7. 

7^T'j;u, -?«^^U;uS:?xii;u, ^^-i? u^uKv^^ 
vuT' s y x^;u. ^ 'j vx^;uT s y ji^jvo 

^ o 

[0 14 4] m^mtLxit. mmm^. %itm^. v 

[0 14 5] ^(Dj^co^m^tLxit. ^mmm. 7.^ 
T'j>M#rp\ 7K'j»^be-'j-x>(7>iio^7ts»i (*T't 

7KU»^be-U7^>3!)<»^Ll^) :S^b-l2U^A. m<b 
/r^^, 5^^>KX hP>^OACD$D#WS^] 

hP>^'^A;()<^^^Ll^) :^^b^^>. K 

K1bffirp\ KibT>^^>. K^bxX(D$a#«S 

[0 14 6] h:h-<h;l^$*T.S«}fliafciaT*tc(i«l*i 
f»t»«:*fcl*ia*tt«l«8«t»i*(*. hi— lOOgfiSP 
icJ^LTO. 1 --SMSSP (»^L<(*0. 1-3HS 
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[0147] :$i^BM<r> h-^-it. ^ L < itmmw-i^^ 

[0 14 8] hi—ommw-i^m^Risnm^mt^- 

T;u5^if-fif- (zi-;i.^-ttsi) i:mi^^^tt<-^m 
-efc^o mmm\t i «Lmti- h u '^7A^fflt^T i %n a 

C I *5§;*«^PIS-r^o m^i^ I SOTO N I I 

^ilSaStLTl*. frtBB«*Si«l 0 0-- 1 
5 0m I *|C^»af|<tLT^®Stt»J (iff*L<(i7';U 
:^;U'<>-tf>X;U3?:j->K^) ^O. 1'-5ml/lD:^s 

2-2 0mgjtinx^o ii*4^e?SLtcS 

IB;WS3Sai^cfc y 7/^— ^-V — <t LT 1 O O /i mT/^— 
^•V-^ffll^T. 2. 0 0//mJaJi<Z)h:^— 3K^C0«:« 

¥JSiag (D4) ^Stb-r-So ^-^'^^^^Ui: LTIi. 
2. 0 0 --2. 5 2 /im^feiSS : 2. 52--3. 17Aim 
*iS:3. 17 --4. 0 0A«m*a:4. 0 0 --5. O 
4A/m^3l;5. 0 4^-6. 3 5 jt/ m*iS : 6 . 35-- 
8 . O O /i m^JS ;8. OO'^'IO. O 8 u m^iS ; 1 
O. 08--12. 7 O u m*iS ; 1 2 . 7 0-^16. O 
O JJ m^jS :16. 00^20. Z 0 U m^iS ; 2 O . 
2 0 --2 5. 4 O/Zm^t^ai ; 2 5. 40-^32. 00 U 
m^M :3 2. 0 0'-'4 0. 3 O /i m*a<D 1 3 > 

[0 14 9] h-^-it. ^-V'J7<t^^fflLT- 

itOW^. zi/<;uh. -i^PA. #± 

-S^t^iaS 2 0-300// m<7)3ttT-;b<^-\' U T*4^^ L 

[0 15 0] ^-vuTia^(Da®(*. X5^u>^atfli. 
[0151] *^B^icii^ hi— sftsi-r^irfi. ±ai 

l::<fcy+^?l^Lfr^. fap-;u. x^;^h 
-*»^®^ h:^-l!jg;i. fc^lM*=iT«. vx;u*r 



-(7)im*;1^«8fCcfcy+5^;1^L. *^B-«lc«^ h■^- 
^ SSi^gf ^ C <t /)<T' ^ o 

[0 15 2] 0iJ^(i;1^*i<t L-Cli, ^>vx;US^-tl- 

tv. ?E^=^<»:LTf*. KRC--^- (^*S^XRfrtt 
Si) : ■ 3 • --y- (B u s sttSSi) ; TEM^ 

»LasL«i (*s««a») : TExxttsaai (B* 

/<U-5+-tf— (^FKfflRlfaai) ;b<^if t>*t^o t»^* 
«<hLr(±. ±i't7>^-iyx-; h5;u. 5<7P>vx*:; 
h. >ryv^-tF (7t^V*'7 5<7P>ai!) : I DSSS 
P JMvx^v htt«!^«S (0*zi3.-^5^^v^x^a 
S{) : ^PXi^x*;; hS;t/ (H^aXRlraa!) : 't^^U'^ 
»>^X (BBx>i;-TU><;^affll) :SKi;x*vh- 

mxnttii) ; -$z-7fu;u (^^-THxnasi) /)<^if t, 

ti-5o «^««I^LTfi. ^^'^'v-^u. VY^P^^^ 

U*:;^X (ATP) . TSP-b/^U— ^ (t^V^'^S^ 
P>aSi) ; x;i.7K-vx^:; h {B^mMViM) . 7^>r 

$S!) : YM7>r^P**yh (SJilffi^aSi) 3!)<^lft»tL 

ihuri*. o;uh^vx*v>:7 (^^smaas) : ui/^h 
v-::f. v-v>rpv:7^- (Si?xf^Rfra) \f^^^=y 
V-':;^vX7^A (^JUh^aSSl) : V-^i^U— > (Sr 

mxmaa*) : '$'-7t;x^u-:^- (^-Tfcxma 

m ; 5^Pv:7^- (m¥?MliaSSi) ; Rff^HiSISU^ 
[0 15 3] 

^fcA<. ^UTllli6«"J^cti:oa^■cS:^*6*I^c*^BJlzol^ 

[0 1 5 4] r)v0 7sa>^fSiM 
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l^^^fi (Mn) 7 1 8.^t$)m*Sfe5 O. 5] 100 

(3 U *v R>:^j2i^3t*:3{)<t>. 1 4 O^'C^t:^;^ 

Lfco 3t-x'!7»/^7K7t^'!7»= 1.45 (^;Ht) (DS^ 
m^26. 3g (O. 4 1^;U) ^^raxfrS. (2 

1 g tm.m ( i e u h^u/^^-) ^u^^s^i 

7^J5rE:;*l^!^l^^acO;M7K (9 5°c) ^AD:^. JSfS:;! 

fco r7'y^X1 (07KKSffil*5 9. ImgKOH/g. 
XX^;mfi14. 2mg KOHXg. Kfffifi 8. 3 m 

2. 7mP a • s. tt<b^l*9 3°C. Mnfie 1 6-efe 

[01 5 5] '7-V-^X^)agt|2 
IS3|5H»a<t Lr7K'JX^U>r7'>^X (Mn=145 

o) 1 ooo g^ffliN. 7^x':7K/**7^^0Kjl^M^«^o 

lilrLT7»>^X2 (Mn = 1 2 3 0) ^^fco r? V <P 

[0 15 6] r?y<7 7.^mm3 

mn^StLX/<'yy^::yrP-j<?7. (Mn = 3 9 7) 1 

0 o 0 g imiK ;t^OS/«l7K7rv't?K}S^«a<D^ADS 
<hJ5l£BtPBl^A>;^/r]a^Ii'7*>^X^/S«1 <!:^:NII:iL 
T'7»:;^X3 (Mn = 3 24) $#fcp '7^y^X3(7)^ 

[0 1 5 7] '7->^X^fgglj4 

HI^'^Hcb LTQf-;f U:7>r >'7*>>:;X (Mn = 46 

2) 1 00 0 g^fflt^. /i-x'^^/JS7K7^'t7K;"E^®i«co 
^j!lQS^SlE^K*A^xfciil^(*'7*y^X^ja«1 i:f^ 
♦il::Lr9^>^X4 (Mn = 3 7 3) $»fro n^jOTs 

4a)^j*^^:Rr/ifeiti^^ i ic^^-To 

[0 1 5 8] ^->^X^/^it0tj5 
mn^mtLXZf^yi^'^—hUZfiyiLr^-jOT. (Mn 
= 5 0 2) 1 O O O g ^ffiL^. /-nOK/'^TK^OKJl-a 
® J«(7>^ j!ia« JSlSBtrpI ^ A> ;^ Isi^ [± '7 ^ X -^l^^^ 

1 i:|BlflHcLr'7*V'i7X5 (Mn = 424) ^^fco ^7 
•y ^ X 5 (O^f&^t^JSLU^^^m 1 IC jj^-To 



[0 1 5 9] r^-j^X'^mme 

mn^mtLX/^^y^ (Mn = 3 7 O) 1 

00 0g^ffil^. 7hH7K/^;4c.1xH7K;l^fiS>J«(D^ijna 
^:J5I^:B#FB^^)!)^^fcJ^in^*^7*:/^X^fiE«1 tPlttfcL 

r^^y^Xe (Mn = 309) S#fCo '7*>^X6(;)^ 
[0 16 0] r?^y<7y^'^f&m7 

mn^ntLx/<^y^:yr?y<?:^Wn = 2 9 5) i 
ooog^fflt^. /i^'t7K/«i7K'1-x';7»;1^ft4«(Z)^Aaa 

Xr)v07.1 (Mn = 2 65) $•^Sfro '7*V^X7<D^ 

/«ife#:ai/!t^tt^ ^ 1 (c^f o 

[0161] r^-V^X^^glJS 
ia3R1&H<t L-C7KU:i:5^U>'7'><7X (Mn = 90 5) 

1 O O O g ^fflL^. 7tx':7K/*7K7t^'t7MS^mi«<7>^*n 
fii:Sl£^Fe1S;b>;^/-Ja^(i'7*V':7X^jS«lli ^f^«ir 
LT'7*y^X8 (Mn = 738) $#fco '7-y^X8(D 

[0 1 6 2] '7-y-^X^i$g»l9 
®i«^>^/1-v'!7Kl 7. 17g (O. 39^;U) i:L. 
SJC^rel^l. 5BtrairLf-Ja^li'7*y^X^d^0i|1 
f5]^l3LT'7*y^X9 (Mn = 5 35) S»/co '7'^^ 

X 9 <D^^a^#3^i;iK3tt* ^ 1 IC^F-To 

[0 1 6 3] ^v^7s^wm^ o 

I^*4!feia<t Lr/K'Jx^U>'7^V^X (Mn= 1 12 
6) 1 OOOg^ffll^. /i-.':7K/«l*7t-v't7KS^fit«<7> 

aEAnfiitjgf£sra*A^^fcja^(*'7*v^x^/a«i 

m^\^xr>vO:^^ o (Mn = 907) ^^#fco r?':/^? 

X I o(D^fie^<+j^i;!fe)tt*^ 1 i^TF-To 

[0 16 4] '-)v07.^lSLm^ 1 
ll#4«3Mit LT^^-f »>S^-V-hP:>'i>iL'7»V^X (Mn 
= 6 15) 1 O O O g ^ffllV 7t^O^>/^7K7t^'^K;l'& 

fti i«<7)iSira« «t J5lSB$fBl ;^ fc: Jiinii ^7 ^y ^ X ^ j^^^ 
1 i:f5]»lCLTr7'y'57X 1 1 (M n = 5 2 4) S^^fro 
r>v07.^ 1 cD^f*^^:5ti;!fe!ti^^ 1 l:::n^-ro 
IC. ^i^<7)ht«e#IJ4T'ffifflL/c'7*>^X 1 2CD!fei14ta 
ifcflflB^^o 

[0 16 5] 

[^1] 
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0.44 
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4.4 


77 
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11.8 


83 
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32.1 


37.2 


92 


11 


11.5 


95 


10 


= 1.40 


0.33 


2.5 


33.1 


8.3 


4.4 


101 
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15.2 
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7??;^ 11 
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0.67 
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[0 16 6] iss<«fliB-i*cii*)aTic:^-r, 
[0 167] m^w^OLm 1 

V- t e r t -::^f^;u/^-:i-^-9--< K i . saseo;!^;?? 

Bftig^JLM^* (LI) ^mtz. ZCDM^^L 1 

(DGPc;Rt/KMiis^tToy--<hc5. 

5200.K<ffi29. 6T*fc-^/io ja^^a2(C:^-ro 
[0 16 8] S^ft^figg^l 2 7 

Mlcai:ve^;U-<>-^>* LS^f*L 2 - L 5 
H4^^#fco ^<0e-^^^fi3it/Kffi<0fil*S2lZ:^ 

To 

[0 169] a^tt:^f$« 8 

Eop:7^xzii^rcj|jia7Ki 8 offl<t7KU t*-;uT;i/a 

— ;KD2M»%7K?t?S 2 OgP^-gALfr^. X^U>7 
o. ggp. U;i/Kn-^^;U2 5 35. ^u-OK^ 
y:?^;u4. igp. s.i/2, 2-ex (4, 4-v-t 



e r t :t4^*>i/^P^+v;U) :^P/^> 

o. 1 8»a>S^a**a7L, «»L»«?a.!:Lfco 
M^^BateLfro l^;SSlC2 4B#rBl«}tLrM^^ST 

L. a"&f*H 1 *»fco ^o^a^ttH 1 ^asuL. * 

e— ^^^S8 2 O O O O. Kfii5. ^(D 
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